Qualitative and quantitative profiling of the bovine milk fat globule membrane proteome.
Milk is a biological fluid of unique quality and complexity. It has co-evolved with mammals and mankind to nourish offspring and contains macro- and micronutrients for growth and development of the newborn. The milk fat globule membrane (MFGM) represents an important milk fraction, which is rich in bioactive proteins. In order to better understand functionality of milk fractions and, thereby, enhance the benefits of milk products, detailed qualitative and quantitative protein knowledge of fractions such as MFGM is required. We report the qualitative and quantitative profiling of two MFGM-enriched milk fractions, a whey protein concentrate (WPC) and a buttermilk protein concentrate (BMP), as derived from three different analytical workflows. First, an LC-MS/MS-based shotgun approach revealed 244 protein identities in WPC and 133 in BMP, respectively, and provided an extensive characterisation of the protein content in those two fractions. Second, label-free profiling resulted in rapid and efficient semi-quantitative comparison and yielded valuable protein fingerprints. Third, absolute quantification of selected MFGM proteins was achieved by stable isotope dilution (SID)-MS, in combination with multiple reaction monitoring (MRM) detection. In summary, we provide new information on composition, quantity and possible health benefits of two MFGM-enriched milk fractions highly valuable for future nutritional applications.